The coordinated polarization of cells within an epithelium is required for the development and function of some tissues. Recent work has shown that the EGF receptor signaling pathway plays a key role in establishing epithelial polarity in the compound eye of Drosophila.
The 800-fold reiteration of facets that tile the Drosophila compound eye is exquisite not only in its flawlessness and aesthetic appeal, but also, from a molecular and cell biological vantage point, in its elaborate execution of multiple signaling pathways and cellular processes. For example, the epidermal growth factor (EGF) receptor signaling pathway plays a myriad roles in eye development, including the regulation of cell proliferation and recruitment, ommatidial spacing, and apoptosis [1] . Recent studies [2] [3] [4] have now identified a role for this pathway in a specialized type of cellular movement that occurs during eye development.
One of the early events in patterning the fly eye is recruitment of the future photoreceptor cells into symmetric ommatidial precursors [5] (Figure 1A ). These cells then adopt unique photoreceptor fates with respect to their proximity to the dorsoventral midline, thereby breaking the symmetry and giving rise to two chiral forms of ommatidia. These chiral forms lie on opposite sides of the dorsoventral midline ( Figure 1B) . Next, these clusters undergo a striking morphogenetic movement, known as ommatidial rotation, which both polarizes the epithelium and organizes it to optimize visual acuity.
Ommatidial rotation is an elegant and unique type of cellular movement in which groups of cells rotate within an epithelium as individual units, independent of their undifferentiated neighbors. Ommatidial precursors rotate precisely 90° counterclockwise in the dorsal half of the eye and 90° clockwise in the ventral half of the eye ( Figure 1A ). This specialized movement requires the coordinated maintenance of cell-cell contacts between photoreceptor cells within a cluster and the simultaneous abolition of contacts between cells within a cluster and their undifferentiated neighbors. Subsequently, the cytoskeleton must drive the physical movement of rotating clusters.
Little is known about the control of rotation at a mechanistic level. Only three genes in which mutatons specifically affect the degree of rotation, and not the direction of rotation or chirality, have been identified: nemo, scabrous and roulette. Mutations in nemo cause ommatidia to arrest rotation at 45° [6] , whereas mutations in scabrous [ The three groups all found that altering levels of EGF receptor activity, either positively or negatively, results in defects in ommatidial rotation. The authors propose three distinct interpretations for a mechanism by which EGF receptor signaling regulates ommatidial rotation: that it plays a role in cementing rotated clusters in position to prevent them from getting jostled around during later morphogenetic events; that it is generally required for the physical process of rotation; or that, as a consequence of extra cells being recruited into ommatidial clusters when the EGF receptor signaling level is abnormal, localization of rotational cues is disrupted.
Brown and Freeman [2] explored the effects of increasing EGF receptor signaling and found that it resulted in defects in ommatidial orientation in adult eyes. Surprisingly, ommatidial precursors rotate normally, suggesting the EGF receptor pathway is dispensable for the process of rotation per se. By early pupal life, though, ommatidia are out of register with the 90° axis. Given that ommatidia initiate and stop rotation normally, these authors conclude that EGF receptor signaling functions to anchor rotated ommatidial precursors in place, thereby insulating them from physical stresses imposed on the retina during subsequent morphogenetic events.
Gaengel and Mlodzik [3] also examined the effect of genetically increasing EGF receptor activity, but they found contrasting results: in an argos rlt mutant background, both over-rotated and under-rotated ommatidial precursors were observed, suggesting that normal argos expression is required for proper ommatidial rotation. These discrepant results might point towards an additional signaling pathway, mediated by Argos, which controls rotation.
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